by biologists a posteriori and the third one can be avoided a priori with good 7 practices, phylogenetic software do not distinguish between any of them.
(1) of a right astragal with a double pulley.
characters will therefore be expected to covary in non-phylogenetic way, and that this interpreted by the software) and a protocol to modify discrete morphological matrices 140 to increase/decrease the overall differences or similarities between characters. We 141 found that overall, there is a detectable effect of character correlation on topology
142
where an increase in character dependence results in a decrease in the ability to recover 143 the correct topology. These results, however, vary greatly in magnitude depending on 144 the size of matrix and the inference method used.
145

Methods
146
To assess the effects of character correlation on the accuracy of phylogenetic 147 inference we generated a series of matrices exhibiting different levels of correlation 
Effect of correlation
Comparing topologies
Inferring topologies
Simulating and modifying the matrices Figure 1 : Outline of the simulation protocol: the first step includes both the simulation and the modification of the matrices (thin solid lines); the second step includes tree inference using MP and BPP methods (thick solid lines); the third step includes comparing the resulting tree topologies (dashed lines). n and m corresponds to the number of characters with a character difference < 0.25 and > 0.75 respectively.
Where n is the number of taxa with comparable characters x, y and 
206
Simulating discrete morphological matrices
207
To simulate the matrices we applied a protocol very similar to Guillerme and Cooper the "normal" matrix with the "randomised" one being a random one and the
263
"maximised" and "minimised" being conditional bootstraps. This step resulted in a 264 total of 1260 matrices (hereafter called the "normal", "maximised", "minimised" and
265
"randomised" matrices -see Fig. 2 for an illustration Shapepr=Exponential(0.5)). We ran two runs of 6 chains each (2 hot, 4 cold) for a and 150 taxa from top to bottom respectively. The x axis represents the different character difference scenarios and tree inference method with the "maximised" character difference in Bayesian (red) and under maximum parsimony (orange), the "minimised" character difference in Bayesian (dark green) and under maximum parsimony (light green) and the "randomised" character difference in Bayesian (dark blue) and under maximum parsimony (light blue) for matrices of 100, 350 and 1000 characters in the panels from left to right. Table 4 : Difference between the pooled number of taxa. Bhatt.coeff is the Bhattacharrya Coefficient (probability of overlap), the statistic and the p.value are from a nonparametric wilcoxon test (with Bonferonni-Holm correciton)
When looking at the combined effect of each parameter, the "maximised" and 
553
We found that character differences as a proxy for character correlation have a 554 strong effect on recovering the "normal" topology: when character correlation was high
555
(low character differences), the topology was always the furthest away from the 556 "normal" topology. Conversely, when correlation between characters was low, the 557 topology was always the closest to the "normal" topology. 
